Objectives: Despite recent strides in the development of global emergency medicine (EM), the field continues to lag in applying a scientific approach to identifying critical knowledge gaps and advancing evidence-based solutions to clinical and public health problems seen in emergency departments (EDs) worldwide. Here, progress on the global EM research agenda created at the 2013 Academic Emergency Medicine Global Health and Emergency Care Consensus Conference is evaluated and critical areas for future development in emergency care research internationally are identified. Results: Research trends in global EM research published between 2013 and 2015 show a predominance of observational studies relative to interventional or descriptive studies, with the majority of research conducted in the inpatient setting in comparison to the ED or prehospital setting. Studies on communicable diseases and injury were the most prevalent, with a relative dearth of research on chronic noncommunicable diseases. The Global Emergency Medicine Think Tank Clinical Research Working Group identified conceptual frameworks to define high-impact research priorities, including the traditional approach of using global burden of disease to define
priorities and the impact of EM on individual clinical care and public health opportunities. EM research is also described through a population lens approach, including gender, pediatrics, and migrant and refugee health.
Conclusions: Despite recent strides in global EM research and a proliferation of scholarly output in the field, further work is required to advocate for and inform research priorities in global EM. The priorities outlined in this paper aim to guide future research in the field, with the goal of advancing the development of EM worldwide.
T he Disease Control Priorities Project (DCP) estimates that over 24 million deaths and almost 1 billion disability-adjusted life-years (DALYs) annually can be prevented by developing robust emergency care systems in low-and middle-income countries (LMICs). 1 Thus, emergency care is a critical platform for addressing the global burden of disease worldwide. 2 Koplan et al. 3 define global health as "an area of study, research, and practice that places a priority on improving health and achieving equity in health for all people worldwide." Global emergency medicine (EM) is a fastgrowing subspecialty and can be defined as the provision of healthcare in clinical emergency care settings worldwide. While global EM is a rapidly developing field, it continues to be limited by the absence of a robust scientific approach in identifying critical knowledge gaps and advancing evidence-based solutions to critical clinical and public health problems that present to emergency departments (EDs) worldwide.
The research and development priorities for global EM are challenging to define, as emergency care is a neglected area of research in LMICs even though the need for emergency services is immense. As a neglected topic, emergency care is part of the "10-90″ gap of health research: less than 10% of global research investments are for problems affecting 90% of the world's population. 4 Research priorities typically focus on disease-specific or population-specific processes. EM surmounts this constraint by providing access along a continuum of care settings, from out-of-hospital emergency care initiated by emergency medical services (EMS) activation, to in-hospital emergency care systems. 5 Thus, acute care researchers have a significant impact on knowledge acquisition across a broad range of patient populations and research foci.
The 2013 Academic Emergency Medicine Consensus Conference on Global Health and Emergency Care proposed a focus on advancing cardiac and injury resuscitation, research ethics, health systems development, and global EM education research. 6 In addition, the clinical research group emphasized the importance of: A Global Emergency Medicine Think Tank was held on May 10, 2016, in conjunction with the Society for Academic Emergency Medicine (SAEM) Annual Meeting, to evaluate the progress made on the 2013 Academic Emergency Medicine Consensus Conference research agenda and to identify the critical areas for future development in global EM research internationally. In this paper, we review the global EM literature published over the past 3 years and present a consensus report of high-impact research priorities developed by practitioners in this field using a literature-informed consensus approach.
METHODS

Review of Global EM Literature
To inform the think tank discussion, a retrospective review of all studies compiled in the Global Emergency Medicine Literature Review (GEMLR) database from 2013 through 2015 was performed. The openaccess database is composed of peer-reviewed publications identified as relevant to the practice of global EM by the GEMLR editorial board annually since 2005. [8] [9] [10] The methodology of GEMLR, revised annually by the GEMLR editorial board, involves searching peer-reviewed and gray literature for articles that contain at least one "global" search term and one "emergency medicine" search term and screening them for relevance to global EM. similar methodology when categorizing GEMLR studies from 2013 to 2015 as was used in the DCP. 4 The country income level was categorized as delineated by the World Bank lending standards. 12 Each category was further divided into subcategories as outlined in Table 1 . Additional subcategories were added to this review under "burden of disease" that were not present in the DCP categorization including Ebola, influenza, disaster medicine, and mental health, as these disciplines have seen a significant increase in publications in recent years.
Data Analysis
Descriptive characteristics of the included studies were explored for the overall literature body and stratified by publication year. Significant differences in variables based on year of publication were assessed using Pearson chi-square test or Fisher's exact test if there were less than five observations per group. To account for multiple testing, a Bonferroni correction, with a significance level of p < 0.0083, was utilized in comparative analyses. 13 Focus analyses using frequency distributions and structured data matrices were undertaken to further evaluate geographic, temporal, healthcare setting, and disease-specific aspects of the published research. Matrices utilized proportional values based on the confines of the relational parameters of interest. Data analyses were performed using STATA version 14.0 and Microsoft Excel 2013.
Building Consensus and Proposing Solutions
The summative data from the GEMLR database were reviewed and discussed at the Global Emergency Medicine Think Tank, held on May 10, 2016, in conjunction with the SAEM annual meeting in New Orleans, Louisiana. The summative data were validated and discussed by working group members until a consensus on the most critical research priorities in global EM was reached.
RESULTS AND DISCUSSION
Review of Global EM Literature
Characteristics of published research during the evaluated period (2013-2015) are described in Table 2 . There were 1,588 identified works, with the largest proportion by year published during 2015. The majority of studies reported original research and there was no significant difference in the proportion of original research articles over the assessed time period. Observational research was the most common design type, while interventional studies were found to be the minority, comprising 12.5%. Inpatient/intensive care unit (ICU) healthcare setting was the care location in which most research occurred (36.8%) followed by EDs (25.9%) and community-based (21.8%). Research from the prehospital arena was the least common at 5.5%. Studies reporting on communicable diseases and injuries accounted for the majority of all works, a trend that was consistent when the sample was stratified by publication year. Most research was carried out in LMICs from the Sub-Saharan Africa, East Asia and Pacific, and South Asia geographic regions.
Study types by geographic regions over time are illustrated in Figure 1 . Research from Sub-Saharan Africa accounted for the largest proportion of both observational and interventional studies over the period analyzed. For descriptive reports, the regions with the greatest proportions were Sub-Saharan Africa in 2013, both East Asian and Pacific and North America during 2014, and multiregion for the 2015 year. Excluding the regions of North America and Europe and Central Asia, the regions that produced the lowest proportion of research across all study types were Latin America and the Caribbean and the Middle East and North Africa. Additionally, there were 116 countries represented among the 1,211 studies with a specified country and 38.6% of these reports were derived from one of 10 nations (China, India, Iran, Haiti, Kenya, Nigeria, South Africa, Tanzania, Uganda, and the United States), indicating a disproportionate representation of data, particularly given the documented disease burdens variability across populations. [14] [15] [16] Research pertaining to communicable diseases comprised the greatest frequency of studies in the community, inpatient/ICU, and outpatient clinical settings. Injuries research was the second most common topical domain in the same three healthcare venues. The largest number of studies from EDs investigated Injuries, followed by health systems and communicable diseases. Disaster medicine was the least common identifiable research focus from the ED setting ( Figure 2 ). Although both communicable diseases and injuries are key health research areas, the current and projected impacts on morbidity and mortality of chronic noncommunicable diseases globally are far greater. 17 In the current review acute exacerbations of chronic disease research represented a relative minority of published works. Geographical trends in research based on study types and disease categories are demonstrated in Figure 3 .
Building Consensus and Proposing Solutions
The Clinical Research Working Group identified that the field of global EM research still struggled with a lack of definition, which hinders the assignment of research priorities. It was evident from the literature review that the traditional approach of using the global burden of disease and disease-specific research foci restricted the scope of this expansive field. Thus we choose to identify critical areas for future development within the field of global EM using different conceptual frameworks that can be employed to define highimpact research priorities. We present two alternative approaches to evaluating the impact of EM (i.e., on individual clinical care and public health opportunities; we also provide a population lens approach to defining research priorities within global EM.
Global Burden of Disease. Emergency care addresses a diverse set of diseases that span the spectrum of communicable infections, noncommunicable conditions, obstetrics, and injuries. 4 Patients with all of these conditions present to the emergency medical system either in the acute stages (i.e., diabetic hypoglycemia, septicemia, premature labor, or asthma) or with conditions that are acute in their natural presentation (i.e., myocardial infarction, acute hemorrhage, or injuries). In the DCP, the burden of disease potentially addressed by EMS in LMICs was limited to 13 identified conditions. 4 While useful for statistical analysis, the limitation of the potential impact of emergency care to just 13 conditions remains problematic for research development.
We believe that it is important to move away from disease-specific definitions given that patients often receive emergency care prior to a definitive diagnosis. The DCP also categorizes diseases and conditions into three clusters: communicable conditions, chronic conditions, and injuries. 4 A clustered approach allows for flexibility in research development, as emergency care interventions often focus on improvement of care for multiple conditions. In addition to these three clusters and in alignment with the United Nations' Sustainable Development Goal (SDG) 3 priorities, emergency care research should also focus on two additional clusters: 1) substance abuse addressing SDG 3.5 and 2) environmental injuries/illness to address SDG 3.9 ( Figure 4) . 18 Beyond the categorization of emergency care into five clusters, it is also useful to consider two important and complementary roles that emergency care plays within the larger public health system. Emergency care provides acute care for time-sensitive illness and injury across a wide spectrum of disease processes. The emergency care system will have the highest impact on individual clinical care when a patient requires acute resuscitation, stabilization, and treatment. In addition, the emergency care system often provides access to care to an undifferentiated population for transient care needs and, thus, is also likely to have a significant public health role in improving population health by providing a high-impact venue for disease surveillance, disease prevention, and public health interventions ( Figure 5 ).
Individual Clinical Care. The first stage to providing impactful emergency care is the recognition of critical illness. This is quickly followed by the stabilization and resuscitation of critically unwell patients. Triage is a fundamental component of timely There is a plethora of research on various triage tools and the ability to recognize critical illness. 19 Much of the research focuses on the accuracy of these tools and the operational outputs of implementation. There is little research on how "early recognition" impacts clinical outcomes and how best to implement early recognition mechanisms in diverse clinical setting.
One of the most important and essential activities of both emergency care providers and emergency care systems worldwide remains resuscitation of critically ill patients. It was noted in the 2013 AEM Consensus Conference Working Group on the resuscitation research agenda, significant gaps in resuscitation care, and even larger gaps in resuscitation research, remain in LMICs. 20, 21 Resuscitation is a cross-cutting theme within emergency care, spanning a wide variety of disease categories as well as emergency care settings. In this context, the term "resuscitation" broadly refers to management strategies for reducing the tissue hypoxia, organ ischemia, and mortality that are the end result of shock, including administration of oral or intravenous solutions, blood products, and antifibrinolytics. 4 Two proposed new clusters are shown, incorporating the United Nations' Sustainable Development Goal 3 priorities. 18 Figure 5. Role of global emergency care at the individual and population health level. Global emergency care has the ability to influence individual health, primarily through resuscitation, stabilization, and treatment. Additionally, the emergency care system is uniquely positioned to improve population health worldwide through disease surveillance, disease prevention, and improving access to care.
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In addition to addressing a wide variety of different disease processes, resuscitation also spans a wide variety of emergency care settings. It begins in the community with Basic Life Support (BLS), whether for a drowning child in Bangladesh or an elderly woman with cardiac arrest in Brazil. Delivery of BLS is one of the most important components of prehospital care, with a variety of studies showing improvement in outcomes with prehospital training in resuscitative protocols in LMIC settings. [24] [25] [26] Resuscitation continues into the outpatient and ED setting, ideally with dedicated resuscitation areas and resuscitation teams, followed by the operating room setting for patients with illnesses amenable to surgical intervention. Finally, postresuscitation care will often require a specialized setting, such as an intensive care unit, where patients can be closely monitored with the availability of rapid interventions to prevent the reemergence of shock.
Given the important role of resuscitation in the provision of emergency care at all levels, it remains an important and cross-cutting area for new emergency care research globally. There is still much to learn about the best means of resuscitating patients, especially outside of high-income ICU settings. As the FEAST trial demonstrated, resuscitation strategies found to be effective in high-resource settings are not necessarily generalizable to low-resource settings. 27 Instead, a full research agenda addressing key issues in resuscitation care across a variety of disease processes, emergency care settings, and populations is needed.
Public Health Opportunities. Emergency care centers provide health services to large volumes of patients with transient care needs. Given their 24-hour-a-day, 7-days-a-week mission, often with no payment prior to care delivery, emergency care centers provide open access to care. ED populations are typically younger and have a higher prevalence of substance abuse and mental health disorders (one in eight ED visits). 28 In addition vulnerable patients (i.e., persons with substance abuse, homelessness, mental health problems, and victims of violent crime) are 1.4 to 2 times more likely to seek care in the ED compared to primary care settings. 29 Numerous studies have demonstrated that the ED population has a higher prevalence of human immunodeficiency virus (HIV) infection compared to antenatal clinics and other outpatient settings and thus may be an unique high-impact venue for HIV testing and treatment interventions. [30] [31] [32] It can be hypothesized that globally further research is necessary to define the role of emergency care services in capturing vulnerable populations that are otherwise missed by healthcare system for public health interventions. There is opportunity to use the emergency care environment to target public health interventions toward previously undiagnosed noncommunicable diseases (such as diabetes and hypertension) and victims of trauma (such as gun violence, motor vehicle collisions, and gender-based violence).
In addition to reaching vulnerable populations, emergency care centers can also serve as a lens into the state of health within the local community. In recent years, emerging global disease threats have created the opportunity to forge innovative solutions to early detection. In the context of communicable diseases, a particular area for growth and investment is global health security. The Global Health Security Agenda (GHSA) is an effort to advance "a world safe and secure from global health threats posed by infectious diseases." 33 The GHSA is intimately intertwined with emergency care systems and seeks to build a world secure from infectious disease threats through prevention, early detection, and response. In fact, they advocate for real-time biosurveillance, the development of an interconnected network of emergency operations systems, and global access to medical and nonmedical countermeasures during medical emergencies. 34 Conventional public health disease surveillance relies on the routine manual electronic filing of reportable and unusual diseases, which alerts public health officials to disease outbreaks. This conventional surveillance mechanism depends on initial case diagnosis by physician and confirmatory laboratory testing which can yield significant delays and missed cases. Free-text data stored in patient records can be mined to provide a more sensitive and accurate recognition of disease patterns, as demonstrated in the natural language processing methodology. 35 Innovative syndromic surveillance at a population level should be integrated into routine care and the centers represent an ideal frontline sampling venue in LMICs. Further research is required to develop integrated processes and uniform language for effective data capture and monitoring. 36 Population Lenses to Define Research Priorities. As global EM research continues to grow, research priorities should reflect the field's roots
Care: At the Breaking Point," the Institute of Medicine (IOM) recognizes that emergency care research includes not only a focus on "time-sensitive, emergency care" but also on population health. 37 Similarly, global health is widely understood to overlap with public health. Both share a population-based perspective and an emphasis on vulnerable and underserved populations. 3 Taken together, global EM research naturally includes a population health perspective.
As outlined by Kindig and Stoddart, 38 population health is the study of "the health outcomes of a group of individuals, including the distribution of such outcomes within the group." Global EM researchers should investigate the epidemiology of chief complaints, access to care, and the impact of EM interventions not only broadly, but also for specific groups that may be defined by location, socioeconomic status, ethnicity, sexuality, gender, citizenship, or other shared characteristics. The disparities in outcomes and the social determinants of health underlying those outcomes must be explored. Social and physical (environmental) barriers, as well as more upstream cultural and structural barriers are known to impact illness, injury, and access to care. 39, 40 Research with a population health lens is necessary to understand these disparities and inequities as they present in the emergency care setting (prehospital or in-hospital) and how they impact the delivery of care.
Similarly, the United Nations' SDGs underscore the need for global EM research to embrace a population health lens. Even beyond SDG 3, EM is well poised to help nations achieve many targets, such as ensuring healthy lives and supporting well-being for all at all ages, achieving gender equality and empowering women and girls, and reducing inequality within and among countries. Population health research in EM can demonstrate the current impact and future opportunities for emergency care systems to influence these outcomes.
Sex and Gender Disparities. Global EM research must cultivate a focus on gender. In 2001, the IOM recognized the inadequate recruitment of women and analysis of data by gender and sex in their report "Exploring the Biological Contribution to Human Health: Does Sex Matter?" 41 Their report called on researchers to consider sex and gender when designing studies at all levels of research, from cells to society. However, a 2011 review of 750 EM articles from 2006 to 2009 demonstrated that only 2% of articles reported gender-specific outcomes. 42 In response, a 2014 Academic Emergency Medicine consensus conference set forth disease-specific agendas for genderspecific research, including research in cardiovascular resuscitation, trauma, neurologic emergencies, and mental health. [43] [44] [45] Similar gender-focused research priorities should translate into the global EM sphere. As defined by the World Health Organization, gender encompasses the "socially constructed roles, behaviors, activities, and attributes, that a given society considers appropriate for men and women." 46 Consequently, patterns seen in high-income countries may not translate to LMICs as genders norms vary across cultures and are heavily influenced by development. A gender lens should not be confused with a specific emphasis solely on "women's health" or confined to sexual and reproductive health issues. Disparities exist across genders, affecting patient presentation, care, morbidity, and mortality. For example, men experience a higher rate of out-of-hospital cardiac arrest and a lower rate of survival to hospital admission, whereas women have more unwitnessed cardiac arrests and less bystanderinitiated cardiopulmonary resuscitation. 47 Globally, men carry a greater burden of DALYs from road traffic injuries. 48 Consequently, research design and analysis must consider gender from the earliest planning stages through to publication.
Pediatric Population. As emergency care and global EM research expands, particular attention should be paid to pediatric emergency care. An estimated 26% of the world's 7.3 billion people are under the age of 15 years. 49 In limited-resource settings, where fertility rates are higher and life expectancy is shorter, the pediatric population is proportionally larger. In Africa, for example, 15% of the population is under age 15 and another 19% is between the ages of 15 and 19 years. 49 Pediatric patients bear an undue burden of morbidity and mortality, especially in LMICs. In high-income countries, under age 15 deaths account for < 1% of the total deaths; this is substantially higher in Africa (46%) and Asia (24%). 50 Furthermore, the majority of this morbidity and mortality is borne by the youngest children: children under age 5 years account for 29% of the disease burden as measured by DALYs and 90% of pediatric deaths. Many of these children present with preventable and easily treatable conditions such as pneumonia, diarrhea, injuries, and malaria. 51 Pediatric patients also present an unique challenge to caregivers, due to differences in physiology 27 and their inability to advocate care. 52 In much of the world, including the United States, the vast majority of pediatric ED visits will be made to hospitals without pediatric specialists. 53 A 2006 IOM report highlighted the shortcomings in pediatric emergency care in the United States. 53 Although 27% of ED patients are children, hospitals and EMS agencies were not prepared for pediatric patients. 54, 55 These reports led to updated policies, toolkits, and online resources to improve pediatric preparedness in the United States. The attention has led to improvements in pediatric preparedness. Although reports of reductions in pediatric mortality when emergency training and triage systems were set up in hospitals in Malawi and Sierra Leone exist, 56 no comprehensive data from LMICs exist to inform clinical care and resource allocation globally. The pediatric lens must not only focus on specific interventions for care delivery but also preparedness of practitioners in low-resource settings to care for pediatric patients.
Migrant and Refugee Health. Research that prioritizes timelines and specific diseases relies on relatively stable environments, but these approaches exclude people who are displaced. Complex emergencies involving natural disasters and/or armed conflict require sophisticated research techniques and interpretation by virtue of their unusually precipitous or protracted onset and propensity toward unpredictable change. The study population is continuously in flux and poorly defined, making it difficult to estimate data on usual healthcare needs.
Currently, there are 59.5 million displaced people worldwide, of whom 40 million are internally displaced and 19.5 million are refugees, the highest number ever recorded. 57 Acute emergency care plays a unique role in researching such populations as emergency and humanitarian care is often the only avenue for these populations who are mobile, lack a primary medical home, and are unable to access the continuity of care afforded with nonmigratory populations. These groups include those populations who are displaced internally or externally due to natural or manmade disasters such as drought, war, or terrorism. This also includes other migratory vulnerable populations such as children, sex workers, and migrant and seasonal laborers, who are also vulnerable to the concomitant issues of trafficking. 58 Research needs to focus not only on population-specific unique healthcare needs of migratory populations but also on understanding how to effectively implement access to care programs for this vulnerable population.
LIMITATIONS
The data presented in the section on current trends in research are limited by the data collected within the GEMLR reviews from 2013 to 2015. Further information on current research could have been obtained by evaluating/mining research and protocol databases. The members included in the think tank working group represent a convenient sample of attendees of the 2016 Global Health and Emergency Care Think Tank hosted by SAEM. Despite these limitations, the results from the analytical processes used allow for reasonable recommendation to be put forth pertaining to key global emergency care issues, which should be used to inform the development of research practice and policies on the global scale.
CONCLUSIONS
Our review showed a proliferation of global EM-focused research in recent years. However, researchers in this field still struggle to conduct the high-quality research that is required to deliver emergency care worldwide. More work is needed to implement the research agenda proposed in the 2013 Academic Emergency Medicine Consensus Conference on Global Health. This paper provides a consensus report of high impact research priorities with which to advocate for funding and guide endeavors within academic global EM.
